Objective: Hair tourniquet syndrome is an uncommon condition characterized by strangulation appendages by a hair or thread. The aim of this study was to evaluate the results of hair removal and antibiotic therapy in our patients with hair tourniquet syndrome. Methods: Between January 2012 and August 2018, 16 patients (8 boys, 8 girls; mean age: 118.5 [range: 20 to 380] days) were treated surgically for hair tourniquet syndrome. All patients were treated surgically under local or general anesthesia in the pediatric emergency department or in the operating theater using magnifying loupes. The age, gender, affected fingers or toes and the affected sides of the patients and the duration of symptoms until presentation were recorded. Results: A total of 24 toes and fingers were treated for hair tourniquet syndrome. The right side was affected in 12 patients, the left side was affected in three, and both sides in one. The second toe was affected in three patients, the third toe in eleven, the fourth in six, and the fifth in two patients. Both the thumb and the second finger were affected in one patient. The average duration of the symptoms (excessive crying, swelling, redness) was 1.5 (range: 1 to 2) days. All patients healed without any complications. Conclusion: Hair tourniquet syndrome should be kept in mind as an etiology in infants with toe and finger strangulation. These patients should be examined undressed. Immediate removal of hair is an effective treatment method to save appendage. Level of evidence: Level IV, Therapeutic Study
Introduction
Hair tourniquet syndrome (HTS) is an uncommon condition characterized by strangulation of the finger, toe and other appendages such as uvula or penis by a hair or thread wrapped around the appendage. 1, 2 The incidence of HTS was reported in only one study as 0.02%. 3 Clinical findings include swelling, edema, redness of the affected appendage and even necrosis in late cases. 4, 5 Etiology is still controversial whether it is accidental or due to child abuse. 1, 3 Bad hygiene is one of the risk factors. 1 The management of HTS includes the immediate removal of the hair or thread that causes strangulation, surgically or with chemical depilatories. 3, 6 Due to the rare incidence of HTS, the diagnosis could be missed or misdiagnosed (as like infection, etc.). Late presentation to hospital or missed diagnosis may lead to serious problems, even amputation of the appendage. 4 Swelling and edema can make it hard to determine the hair or thread (Fig. 1) . Physicians should carefully examine the affected appendage, in some cases, magnifiers could be helpful to see the hair or thread. The aim of this study was to attract the attention of physicians to this rare condition and present our clinical experience.
Patients and methods
After obtaining the approval of the local ethical committee of our hospital, data of the patients treated for HTS between January 2012 and August 2018 were retrospectively reviewed. The age, 
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Acta Orthopaedica et Traumatologica Turcica gender, affected fingers or toes and the affected sides of the patients and the duration of symptoms until presentation were recorded ( Table 1) .
All patients were treated surgically under local or general anesthesia in the pediatric emergency department or in the operating theater with magnifying loupes (Figs. 2 and 3 ). After the removal of hair, patients were kept in the hospital at least for one night in order to follow-up the blood circulation in the affected toe or finger. Prophylactic antibiotic therapy (cefazolin 50 mg/kg/day) was administered in three injections. Topical antibiotic ointment was used for wound care.
Statistical analysis
The statistical analyses were carried out using the SPSS v.22.0 software (SPSS Inc., Chicago, IL, USA). Binomial test was used to compare the rate of the affected side. A p value of <0.05 was considered statistically significant.
Results
A total of 24 toes and fingers of 16 infants (8 boys, 8 girls; mean age: 118.5 [range: 20 to 380] days) were treated for HTS. The right side was affected in 12, the left side in three, and both sides in one patient (Table 1 ) (p ¼ 0.019). The second toe was affected in three patients, the third toe in eleven, the fourth in six, and the fifth in two patients. Both the thumb and the second finger were affected in one patient. All patients were afebrile and had no sign of an infection. The average duration of the symptoms (excessive crying, swelling, redness) was 1.5 (range: 1 to 2) days.
Patients were discharged after normal circulation in the affected appendage was confirmed. All patients healed without any complications (Fig. 4) .
Discussion
Hair tourniquet syndrome is an uncommon condition that has been reported mostly in infants and children. The condition may cause the loss of appendage in case of late or missed diagnosis. 1,2,4e7 Toes have been reported as the most commonly affected appendage. However, the condition could as well be seen in the fingers, genitals or the uvula. 6e8 There is no information about the side of the toes mostly affected, but in our series, the right side was statistically significantly higher (p ¼ 0.019). HTS is an emergency situation and the removal of hair or thread should be done as soon as possible. The cause of HTS is still controversial. 1, 3, 6, 7 Etiology has been reported as accidental in most of the cases. 8 The infant's repetitive movements in socks or mittens (especially leotard-type clothes) could cause wrapping of the hair or thread. 9 Laundering socks and mittens and flipping them inside out has been suggested to prevent HTS. 2 Increased hair shedding due to hormonal alterations of the mother (as the hair enters the telogen effluvium phase, especially in between 2 weeks and 6 months postpartum) is another reported risk factor. 2,10 Claudet et al reported that 68% of the HTS cases are seen in infants less than 5 months of age. 3 In our study, 14 of the 16 patients (87.5%) patients were at 6 months of age or less. Thus, we believe that increased hair loss in the mother is an important risk factor. Child abuse has been reported as another cause of HTS and should be kept in mind. 1, 3 A knot in the hair or thread could be an indicator of abuse. 1 In our series, no knots were observed. In older children, HTS may be self-inflicted, especially in the genital appendage. 8 Wrapping the hair around the toe, finger or genitals could be part of cultural behavior to ward off evil spirits or to prevent nocturnal enuresis. 8 In our series, parents have not mentioned any such behavior. The prevalence of the involvement of toes in HTS have been reported as 68e93%. 3, 6 In our series, the prevalence of toe involvement was 93.75%. Claudet et al reported that the right side and the third toe were more affected in HTS, however, they did not report of any statistical significance. 3 In our series, the right side was statistically significantly more affected and the third toe was more affected, but similarly not significantly. We have no information, idea or literature data for the significance of this disturbance in the affected side or toe. The cases may be simply coincidental. Treatment of HTS may be performed by removing the hair surgically or by using chemical depilatories. 6, 11, 12 Chemical depilatories can be used especially for superficial hairs and should not be used near mucous membranes (e.g. female genitalia). 6, 11 Chemical depilatories break the disulfide bonds in hair. 6 Furthermore, more than two interventions with depilatories are not recommended. 6 In the surgical method, a short longitudinal incision is enough to remove the hair in most cases. 12 For our patients, we preferred surgical removal via a short longitudinal incision (Fig. 2) as there were no depilatories in our hospital and we had no experience with those chemicals. Congenital constrictive bands, ainhum (dactolysis spontanea), pseudoainhum, pityriasis rubra pilaris, pachyonychia congenital and mal de Meleda should be kept in mind for differential diagnosis. 8, 9 Ainhum is an unusual condition characterized by painful constriction in toes, with an unknown etiology and eventual spontaneous amputation. 1, 9 The condition has usually been reported in dark-skinned people and in the fifth toe. 1 Pseudoainhum is a condition of constriction caused by amniotic bands, keratotic disorders or posttraumatic scars. 9 Pityriasis rubra pilaris, pachyonychia congenital and mal de Meleda are skin disorders causing the thickening of the skin and keratoderma.
In conclusion, hair tourniquet syndrome is a rare but appendage-threating situation if not diagnosed and treated timely and properly. Practitioners should keep this situation in mind and examine the patient completely undressed. Parents should also be educated to control the socks and mittens before dressing up the infants. When HTS is detected, immediate surgical or chemical removal of hair must be performed to save the appendage.
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